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ON THE LIMIT TO INTERFERENCE WHEN LIGHT IS RADIATED FROM MOVING MOLECULES.
[Philosophical Magazine, xxvu. pp. 298—304, 1889.]
IN a recent number of Wiedemann's Annalen, Ebert* discusses the application of Doppler's principle to the radiation from the moving molecules of an incandescent gasf, and arrives at the conclusion that the widths of the spectral lines, as calculated upon the basis of the principle, are much greater than is consistent with experiments upon interference with a large relative retardation. This is a matter of no small importance. Unless the discrepancy can be explained, the dynamical theory of gases would, it appears to me, have received a heavy blow from which it could with difficulty recover. If it be true that a gas consists of molecules in irregular motion, and that for the most part each molecule radiates independently, there seems no escape from the conclusion that the character of the aggregate radiation must be governed by Doppler's principle.
If v be the velocity of a molecule, d the inclination of its motion to the line of sight, the natural wave-frequency N is changed by the motion into n, where
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and   F is the velocity  of light.     If  A,  A, be the  original  and  altered wave-lengths, so that
A=F/Ar,         X=F/n;  ........................(2)
then
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X = A-f~~--------2 = A   1—T~cos0      approximately,   ......(3)
V+v cos 0        \       V        J     ri               J'          v '
when^/Fis small.
* Wied. Ann. xxxvi. p. 466 (1889). t Lippich, Fogg.  Ann.   oxxxix. p. [Vol. i. p. 183].
465   (1870).    Eayleigh, Nature, vin.   p.  474  (1878)s that there is stability if m be positive and less than n, and instability if m be negative. That the equilibrium is stable if m be greater than n is shown, as in (57), by putting 2w into the form
